Metabolism of dioctanoylglycerol by isolated cardiac myocytes.
Diacylglycerol (DG) metabolism by intact cardiac myocytes isolated from adult rat hearts and by broken cell preparations from myocytes was investigated in experiments with [3H]dioctanoylglycerol (diC8), a cell-permeable diacylglycerol analog. In a low-speed supernatant fraction, the Km and Vmax for DG kinase activity (formation of phosphatidic acid) was 22 microM and 110 nmol/h/mg, respectively, whereas the Km and Vmax for DG lipase activity (formation of monoacylglycerol) was 80 microM and 1000 nmol/h/mg. At a substrate concentration of 80 microM diC8, lipase activity was 7-fold greater than kinase activity. The majority of DG kinase activity was recovered in the soluble subcellular fraction; DG lipase activity was localized in a microsomal fraction. When [3H]diC8 was incubated with intact cardiac myocytes, 10-fold more radioactivity was incorporated into the products of the lipase pathway (monoacylglycerol and free glycerol) as compared to incorporation into the total phospholipid fraction which contained phosphatidic acid. This predominance of metabolism by hydrolysis through the lipase pathway was observed consistently when the incubation time, content of cardiac myocytes and concentration of exogenous diC8 was varied. Therefore, results from both in vitro determinations of enzyme activities in broken cell preparations and flux studies with intact cells have indicated that the lipase pathway is the principal enzymatic mechanism for the metabolism of diC8 in cardiac myocytes.